Expansion of human trophoblastic spheroids is promoted by decidualized endometrial stromal cells and enhanced by heparin-binding epidermal growth factor-like growth factor and interleukin-1 β.
Successful pregnancy in humans depends on deep invasion of the maternal decidua by extravillous trophoblast cells (EVTs), a process regulated by autocrine and paracrine signals in the decidual-trophoblast microenvironment. Here we examined whether trophoblast invasion is affected by decidual differentiation of endometrial stromal cells (ESC) and modulated locally by cytokines and growth factors. Trophoblast spheroids were generated from the EVT-derived cell line AC-1M88 and placed onto monolayers of either undifferentiated or decidualized ESC, or directly onto tissue culture surface. Co-cultures were treated with epidermal growth factor (EGF), hepatocyte growth factor, heparin-binding EGF-like growth factor (HB-EGF), interleukin-1β (IL-1β) and leukaemia inhibitory factor (LIF). Expansion of spheroids over 2-3 days was significantly enhanced by a monolayer of undifferentiated ESC compared with tissue culture surface and further increased if ESC had been decidualized. HB-EGF and IL-1β, alone or in combination with LIF, stimulated spheroid expansion but only on undifferentiated ESC. CEACAM1, an adhesion molecule implicated in trophoblast invasion, was up-regulated in AC-1M88 cells by conditioned medium from decidualized ESC, and by HB-EGF, IL-1β and LIF in combination. Treatment of ESC with HB-EGF or IL-1β increased the level of the tetraspanin CD82, a metastasis suppressor found in decidual cells at the implantation site. We suggest that decidualized ESC support trophoblast invasion by paracrine signals that may include HB-EGF, IL-1β and LIF.